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Description 



BACKGROtJN n OF THE INIVPMTinM 

® Stretched, laminated film. More particularly, the present invention relates to a 

nuna^ S^lo S^I,f p^“ P^hT^’ '“"'f “ » • te,««h,la,e 

. as»*sB 

SUMMARY OF THE INVFMTinM 

layei!"a^ N?iSi°Jte la^^^^ ® stretched, laminated film comprising at least an outer 

composition composed of 100 parts by vreight of poly- 
po^lycSn Stty?cid^ pdyiscbutylene (B) and 0.2 to 5 parts by weight of a 

ft^intenmediate layer comprising polyesters (D) containing ethylene terephthalate units as the main component; 

o‘ . ,«P pp« 
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a tensile break elongation in the machine direction (» direction parallel to the direction of drawing) of not more than 

200 %, 

a ratio of the tensile break elongation in the machine direction (» direction parallel to the direction of drawing) arxi 
that in the trarTSverse direction (= direction vertical to the. direction of drawing) of not more than 3. 

5 athicknessof not nx>re than 40 pm, and 

a thickness of the intermediate layer of 10 to 90% of the.total film thickness. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

10 In the pdypropylehes composition in the pr^eht invention, a larger amount of polypropylenes (A) than either of the 
polybutene and/or polyisobutylene (B) corrponent and the polyglycerin fatty acid ester (C) component is contained, and 
the polypropyienes (A) is used as the base material of the composition. 

As the polypropyienes (A), for example, a propylene homopolymer and a copolymer of propylene and a small 
amount of another comonomer such as ethylene and butene are usable. Examples of the propylene homopolymer are 
15 an isotactic polypropylene, a syndiotactic polypropylene and an atactic polypropylene. Among these, an isotactic poly* 
propylene is preferabla As the copolymer of propylene and another comonomer such as ethylene and butene (content: 
0.5 to 7 wt%), a random copolymer and a block copolymer are both usable, but a propylene-ethylene random copolymer 
containing 1 to 5 wt% of ethylene is preferable. The physical properties of the polypropyienes (A) may be appropriately 
selected in accordance with the purposes of use and conditions, but the polypropyienes (A) having a melt flow rate 
20 (MFR) of 0.5 to 20 g/10 min (measured at a temperature of 230®C and with a load of 2.16 kg in accordance with JIS K 
6758), more preferably 3 to 1 5 g/1 0 min, a density of 0.89 to 0.91 g/cm^, more preferably 0.893 to 0.905 gfcn? are pref- 
er^e. 

The polybutene and/or polyisobutylene (6) in the polypropyienes composition acts as an adhesion component 
imparting an excellent adherence to the film produced. The physical properties of the polybutene arxi/or poiyisobuty- 
25 lene (B) is not specified and may be appropriately selected in accordance with the amourtt, the kind of another copoly- 
mer component, and the purposes of use of the target composition. It is generally preferable that the poiybutene and/or 
polyisobutylene (B) has a number-average rrx>Iecular weight of 200 to 3,000, more preferably 400 to 2,000, and a vis- 
cosity of 300 to 50,000 cps, wore preferably 500 to 15,000. The amount of polybutene and/or polyisobutylene (B) is 2 
to 30 parts by weight, preferably 5 to 25 parts by weight based on 100 parts by weight of the polypropyienes (A). If the 
30 amount of polybutene and/or polyisobutylene (B) is less than 2 parts by weight it is difficult to inpart a sufficient adher- 
ence to the film. On the other hand, if the amount exceeds 30 parts by weight, stickiness becomes to be disadvanta- 
geously caused by a large amount of bleeding, and the heat-resistance becomes to be low^ed. 

The polyglycerin fatty acid ester (C) in the polypropyienes composition used together with the polybutene ard/or 
polyisobutylene (B) Increases the adherence of the film. The polyglycerin fatty acid ester (C) is a conpound obtained 
35 by esterifying at least one hydroxyl group of a glycerin condensation with a higher fatty acid having 8 to 22 carbon 
atoms. The polymerization degree of the glycerin condensation is generally 2 to 10, preferably 2 to 6, more preferably 
2 to 3. The number of hydroxyl groups of the glycerin condensation which are eslerified is at least one, preferably at 
least one and not more than 70% based on the total number of hydroxyl groups, more preferably at least one and not 
more than 60% based on the total number of hydroxyl groups. The higher fatty acid may be either saturated or unsatu- 
.40 rated fatty acid having 8 to 22 carbon atoms. A higher fatty acid having 1 0 to 18 carbon atoms is particularly preferable. 
As examples of the polyglycerin fatty add ester (C), diglycerin monolaurate. diglycerin monopalmitale, diglycerin 
monooleate, diglycerin monostearate, diglycerin dioleate and triglycerin monopleate may be exemplified. Among these, 
diglycerin monooleate and diglycerin monolaurate are preferable. 

Two or more of these polyglycerin fatty add ester (C) may be jointly used. The amount of polyglycerin fatty acid 
45 ester (C) used is 0.2 to 5 parts by weight, preferably 0.5 to 3 parts by weight based on 100 parts by weight of the poly- 
propyienes (A). If the amount of polyglycerin fatty acid ester (C) is less than 0.2 part by weight, it is difficult to produce 
a synergistic effect of the polypropyienes (A) and the polyglycerin fatty add ester (C). On the other hand, if the anx)unt 
exceeds 5 parts by weight, stickiness and odor become to be disadvantageously caused by a large amount of bleeding 
and a large arrwunt of gel unfavorably tends to be produced. 

50 The polyester (D) constituting the intermediate layer of the wrapping film of the present invention is a thermoplastic 

polyester obtained by the polycondensation of a dibasic add and a divalent alcohol. For example, a saturated polyester 
produced from terephthalic add or a derivative thereof and ethylene glycol is preferable. 

As the terephthalic acid derivative as the main add component of the polyester (D), a lower alkyl (C^-Ca) ester of 
terephthalic acid is preferable. An alkyl ester having 1 to 4 caibon atoms, particularly, cfimethyl terephthalate is prefer- 
55 able. 

In the present invention, a part (generally 2 to 20 wt%) of the acid component may be replaced by another add 
component such as dicarboxylic acid or oxycarboxylic acid other than terephthalic add, for example, isophthalic add. 
phthalic add, 2,6-naphthaIenedicarboxytic acid, parahydroxyethoxyberuoic add, adipic acid, sebadc add, and a lower 
alkyl (Cl -Ca) ester thereof. 
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f ‘f’® polyester (D) in the present invention is ethylene giycol. A part (generally 2 to 20 
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As'ov»n,^i~'^r — •:r'“*““""“'"’»"'ef®sunantunstretchedJanBnatedfilrn. 
larniiSimS^ in 21 , “'® unstretched, lanrinated fflm (i.e. lamination method), a heat-bondinq 
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In the present invention, a five-layered film composed of three kinds of resins having an adhesive layer of a modi- 
fied polyolefin between the outer layer and the intermediate layer, and between the inner layer and the intermediate 
layer is especially preferable, because it does not impair the transparency and the f ilnvfbrming property as a wrapping 
film. As examples of the nxxfif ied polyolefin, a polyolefin such as polyethylene and polypropylene having a polar group 
5 of an unsaturated carboxylic ackJ such as anhydrous maleic add or a derivative thereof added thereto by a graft reac- 
tion may be used. As a resin to be grafted, the polyester (D) used for the inner and outer layers is preferable in the point 
of adherence. 

The amount of modifying monomer of an unsaturated carboxylic acid, particularty. anhydrous maleic acid to be 
grafted is 0.01 to 10 parts by weight, preferably 0.01 to 3 parts by weight based on the parts by weight of the base resin 
10 to be grafted from the view-point of an adhesion with the polyester (D) as the intermediate layer. 

It is preferable to dispose such an adhesive layer so as to have a thickness of 2 to 20%, preferably 3 to 1 0% based 
on the total thickness of the wrapping film. 

Alternatively, by adding an appropriate adhesive component to each layer, it is possible to prevent each layer of a 
three-layer structure from peeling off without disposing any adhesive layer. 

15 As examples of the adhesive component to be added to the outer layer, the intermecfiate layer and the inner layer 
(the amount of adhesive component to be added: 5 to 20 wt%), Novatec AP790P, AP792P, AP196P and AP197P (mfd. 
by Mitsubishi Kasei Corporation) may be exemplified. 

The packaging film produced in the above-described manner has a shear peel strength of not less than 0.4 kg/cm^. 
preferably 0.5 to 2.5 kg/cm^, and a 180® peel strength of not more than 4 g/50 mm, preferably 1 to 3 g/50 mm. The ten- 
20 sile break elongation in the machine direction (parallel to the direction of drawing) Is not more than 200%, preferably 5 
to 150%, and the ratio of the tensile break elongation in the machine direction (parallel to the direction of drawing) and 
that in the transverse direction (vertical to the direction of drawing) is not more than 3, preferably 0.1 to 2. 

The heat-resistant temperature of the wrapping film of the present invention is not lower than 200“C, preferably not 
lower than 210®C, and the percentage of heat-shrinkage at a temperature of 140®C for 45 sec is not more than ±5%, 
25 preferably not more than ±3.5% both in the machine direction and in the transverse direction. The gas barrier property 
of the wrapping film of the present invention is not more than 500 cc/m^ • 24 hr • atm. 

These physical properties are obtained by the later-described measuring methods, and the shear peel strength and 
the 1 80® peel strength represent the adherence of the wrapping f Dm of the present invention, and the tensile break elon- 
gation and the ratio of the tensile break elongation represent the cuttability. 

30 The wrapping film of the present invention has excellent cuttability. transparency, heat-resistance, adherence, gas- 
barrier property, anti-heat shrinkage arxf food stability. 

In addition, the wrapping film of the present invention is free from the problem of generation of chlorine, so that it is 
also favorable from the view-point of the environmental problems. 

35 Examples 

The present Invention will be explained in more detail hereinunder with reference to the following examples. 

The physical properties of the film obtained were measured by the following methods. 

<0 m Transparency (haze value) 

The transparency of the film was measured by a haze meter in accordance with JIS K 6714. The haze value of the 
stretched, laminated film of the present invention of not more than 5. more preferably not nx)re than 3 is preferred. 

45 ( 2 ) Hea t-resista nt terT p er a t vre 

Paper of 25 mm in length was applied to both the upper and lower ends of a test piece cut into a strip of 30 mm in 
width and 14 cm in length, and a weight of 10 g was hung from the test piece for 1 hour. The maximum ambient tem- 
perature at which the test piece was not broken, was read in the unit of ten degrees (See "Quality indication of wrapping 
50 film", the Tokyo-regulation No. 1072). 

(3) Pecceptage of h eat- shnnk age 

The film was cut into a test piece 1 0 mm in diameter by a blanking jig, and the test piece was dipped in an aluminum 
55 pan accommodating silicone oil. The aluminum pan was placed on a hot plate heated to 140®C. The terrperature of the 
hot plate was tempor^ily lowered because the heat was transferred to the aluminum pan. The test piece is maintained 
at a temperature of 140®C for 45 sec after the temperature of the hot plate rose again to 140®C. and then the test piece 
was taken out and a change in the size thereof was measured. The result is expressed in percentage. 
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(5) Adhesion strength 



Table 1 





Shear 

peeling 


180® peeling 


Pulling speed 


300 nrvn/min 


300 mnVmin 


Chuck gap 


50 mm 


50 mm 


Width of sample 


25 mm 


50 mm 


Area for adhesion 


25mm¥25mm 


50mm¥50mm 


Unit of measured value 


kg/cm^ 


g/50 mm 
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f g L Tensile break elongation and the ratio nf t h e tensile break 
Examples 1 to 4. Comparati v e Examples 1 to 8 

170 urn in thickness which is ^ 

IM« <"> 'W"** and In «,, Wnsvann dUnnHon (TD) b, . 

nJlL^Si:^TTSSr“^ ”• and «lh«i,n sannsdb wn™ 
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The physical properties of the films in Comparative Examples 2 and 5 were un^e to be evaluated respectively, 
because stripes were produced due to the addition of excess polyglycerin fatty add ester (C) in Comparative Example 
2. and a because rupture was caused during the stretching process, which made sampling impossible, in Comparative 
Exarrple 5. 

5 The cuttability of the films in Comparative Exanples 6 and 8 were evaluated to be "slightly bad" and "bad", respec- 

tively, because the films extended slightly and were difficult to cut. 



Table 2 





Composition of 
PP layer (parts by 
weight) 


Thickness 
ratio of 
layers 

(PP/Ad/PET/ 

Ad/PP) 


Stretch 
ratio (MD/TD) 




(A) 


(B) 


(C) 






Example 


1 


100 


12 


1 


3/1/2/1/3 


4/4 




2 


100 


12 


2 


3/1/2/1/3 


4/4 




3 


100 


14 


1 


3/1/2/1/3 


4/4 




4 


100 


12 


2 


3/1/2/1/3 


3.5/1 


Comparative Example 


1 


100 


12 


0 


3/1/2/1/3 


4/4 




2 


100 


12 


6 


3/1/2/1/3 


1/1 




3 


100 


2 


2 


371/2/1/3 


4/4 




4 


100 


35 


2 


3/1/2/1/3 


4/4 




5 


100 


12 


2 


3/1/2/1/3 


7/7 




6 


100 


12 


2 


3/1/2/1/3 


1.7/1 .7 




7 


100 


12 


2 


3/1/2/1/5 


4/4 




8 


100 


12 


2 


3/1/2/1/3 


1.7/4 
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Claims 

I . A stretched, laminated fBm comprising at least an outer layer, an intermediate layer and an inner layer. 

5 said outer layer and inner layer corrprising a polypropylenes corrposition composed of 100 parts by weight of 

polypropytenes (A). 2 to 30 parts by weight of potybutene and/or poiyisobutylene (B) and 0.2 to 5 parts by 
weight of a polygtycerin fatty add ester (C); and 

said intermediate layer comprising polyesters (D) containing ethylene terephthalate units as the main compo- 
nent; 

10 said film being uniaxiaily or biaxially stretched by a stretch ratio of 2 to 6 times in each direction; and 

said film having a shear peel strength of said outer layer and said inner layer of not less than 0.4 kg/cm^. and 
a 180® peel strength thereof of not more than 4 g/50 mm. (measured as stated in the description), 
a tensile break elongation In the machine direction of not more than 200% (measured according to JIS C 
2318). 

15 a ratio of the tensile break elongation in the machine direction and that in the transverse direction of not more 

than 3, 

a thickness of not more than 40 pm. and 

a thickness of said intermediate layer of 1 0 to 90% of the total film thickness. 

20 2. A stretched, laminated film according to claim 1. wherein said polypropylenes (A) are either of a propylene 
homopolymer and a propylene copolymer. 

3. A stretched, laminated film according to claim 1 , wherein said polyprbpylenes (A) have a melt flow rate of 0.5 to 20 
g/10 nriin and a density of 0.89 to 0.91 g/cm^. 

25 

4. A stretched, laminated film according to claim 1 , wherein said polybutene and/or poiyisobutylene (B) has a number- 
average molecular weight of 200 to 3,000 and a viscosity of 300 to 50,000 cps. 

5. A stretched, laminated film according to claim 1. wherein said polyglycerin fatty acid ester (C) Is a compound 
30 obtained by esterifying at least one hydroxyl group of a glycerin condensation with a higher fatty acid having 8 to 

22 carbon atoms. 

6. A stretched, laminated film according to claim 1 . wherein said component (D) is a saturated polyester produced 
from terephthalic acid or a derivative thereof and ethylene glycol. 

35 • . 

7. A stretched, laminated film according to claim 1 , further comprising an adhesive layer between said intermediated 
layer and said outer layer and between said intermediate layer and said inner layer. 

8. A stretched, laminated film according to claim 7. wherein said adhesive layer comprises modified polyolefins. 

40 

9. A stretched, laminated fOm according to claim 1 . wherein said f Dm is a coextruded, laminated film. 

10. A stretched, laminated film according to daim 1 , wherdn said film is obtained by biaxially stretching an unstretched 
laminated film in the machine direction and in the transverse direction. 

45 

II. A stretched, laminated film according to daim 1. wherdn said film is obtained by uniaxiaily stretching an 
unstretched laminated film in the machine direction. 

Patentanspruche 

50 

1. Gestreckter SchichtfOm. der wenigstens eine du8ere Schicht eine Zwischenschicht und eine innere Schicht 
umfaBt, 

wobei besagte duBere Schicht und innere Schicht eine Polypropylenzusammensetzung umfassen. die aus 100 
55 Gewichtsteilen Polypropylen (A), 2 bis 30 Gewichtsteilen PolyMen und/oder Pdyisobutylen (B) und 0.2 bis 5 

Gewichtstellen eines Polyglycerin-Fettsaureesters (C) zusammengesetzt ist; und 

besagte Zwischenschicht Pdyester (0) umfaBt, die Ethytenterephthalateinheiten als die Hauptkonponerrte 
enthatten; und 
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^gter Film einaxial Oder biaxial gestreckt ist mit efnem Streckverhaitnis von 2 bis 6 mal in jeder Richtung; 

besagter l=ilm eine S^er-Schaifestigkeit besagter auBerer Schicht und besagter innerer Schicht von nirht 
weniger als 0.4 kg/cm und eine 180® Schaifestigkeit derselben von nicht mehr als 4g/50 mm (gemessen 



in der Beschreibung angegeben), 



mrt JISC '^®«=^‘"®""chtung von nicht mehr als 200 % (gemessen in Obereinstimmung 

ein Verhaitnis der Zug-Bruchdehnung in der Maschinenrichtung und der in der Querrichtung von nicht mehr als 



15 



vuii iiiuii inenr ais 4U jim, und 



20 



eine Dicke besagter Zwischenschicht von 10 bis 90 % der gesamten Rlmdicke hat 

^en (B) Mdekulargewicht nach dem Zahlenmittel von 200 bis 3.000 und eine Viskositat von 300 bis TO.OOO 

^“fch gekennzeichnet. daB besagter Polyglycerin-Fettsaureester fC) 

b^agler Inner “sOfcM unS Zwlsct»ns«cM nnd 

'• '■ a*ennzeia,na. ana benagl. MbMoneMtan mndHrlnn. 

9. Seticwiln. naa, Anrpmch 1. dndach gekennracbnet. ®9 beangta Him em toertndlerte, s<«a«. 

Revendications 

1. Fto stratifia et 6tir6 comprenant au moins une couche extarieure. une couche intermadiaire et une couche inta- 

ces couches extarieure et intarieure comprenant une composition a base de polypiopyianes contenant ion 

e??e®0 fii'? r?® (A)- ‘I® 2 30 partes en poids de polybutane eSde tolyisobiLS B) 

et de 0.2 a 5 partes en pokte cfun ester de type pdyglycarol-acide g,^ (C) et P°V'SODutyiene (B). 
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la couche interm6diaire comprenant des polyesters (D) contenant des rnotifs t^r^htalate d’^thyl^e comme 
principal composant. ce film §tant ^tir^ uniaxialement ou biaxiaiement selon un taux cf ^tirage de 2 d 6 fbis 
dans chaque direction ; et ce film ayant : 

une resistance k I’arrachement par dsaillement de la couche ext6rieure et de la couche int6rieure. non inf6- 

5 rieure d 0,4 kg/cnff, et une resistance e Tarrachement k 1 80®, non superieure e 4 g/50 mm, mesuree ainsi qua 

cela est mentionne dans la description, 

un allongement k la rupture par traction dans le sens machine non superieur k 200 %, mesure selon la norme 
JISC2318, 

un rapport de rallongement k la rupture par traction dans te sens machine k celui dans la direction transver- 

10 sale, non superieur e 3, 

une epaisseur non superieure k 40 pm, et 

une epaisseur de la couche intermediaire de 10 e 90 % par rapport k repaisseur totale de film. 

2. Rim stratifie et 6tire selon la revendication 1. les polypropyienes (A) comprenant un homopolymere de propylene 

15 et un copolymere de propylene. 

3. Rim stratifie et etire selon la revendication 1 , dans lequel les polypropyienes (A) ont un indice de f luidite k chaud 
de 0,5 e 20 g/10 mn. et une nnasse volumique de 0,89 e 0,91 Qfcrr?. 

20 4. Rim stratifie et etire selon la revendication 1, dans lequel le polybutene et/ou le polyisobutyiene (B), ont un poids 
moieculaire moyen en nombre de 200 k 3 000, et une viscosite de 300 k 50 000 cR 

5. Rim stratifie et etire selon la revendication 1, dans lequel Tester de type polyglycerol<acide gras (C), est un com- 
pose obtenu par esterification d’au moins un groupe hydroxyle d'un produit de condensation du glycerol avec un 

25 acide gras superieur comportant de 8 e 22 atomes de carbone. 

6. Rim stratifie et etire selon la revendication 1 , dans lequel le composarrt (D) est un polyester sature produit k partir 
d'acide terephtalique ou d'un derive de celui-ci, et d'ethyiene glycol. 

30 7. Rim stratifie et etire selon la revendication 1 , comprenant en outre une couche adhesive entre la couche interme- 

diaire et la couche exterieure, et entre la couche intermediaire et la couche interieure. 

8. Rim stratifie et etire selon la revendication 7, dans lequel la couche adhesive comprend des polyolefines modH iees. 

35 9. Rim stratifie et etire selon la revendication 1 , qui est un film stratifie et coextrude. 

1 0. Film stratifie et etire selon la revendication 1 , obtenu par etirage biaxial d'un film stratifie et non etire, dans le sens 
machine et dans la direction transversal e. 

40 11. Rim stratifie et etire selon la revendication 1 . obtenu par etirage uniaxial d’un film stratifie et non etire, dans le sens 
machine. 
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